The three main cannabinoids Δ 9 -tetrahydrocannabinol (Δ 9 -THC), cannabidiol (CBD) and cannabinol (CBN) were identified and determined quantitatively using a GCD (GC-EI) instrument in 280 samples of illicit herbal cannabis, seized by the Police authorities in Novi Sad, during 2008. The samples were sent to the Institute of Forensic Medicine, Clinical Center Vojvodina, for forensic chemical analysis. The cannabinoid content of the samples enabled the classification of the cannabis into three chemical phenotypes and the differentiation into drug and textile-cannabis, using the Waller classification index. This differentiation has great forensic significance in the classification of certain cases as a criminal action. The experimental results showed that the Δ 9 -THC content in illicitly circulated cannabis slightly decreased from January to December 2008, as did the quality of the drug-cannabis. The reasons for the quality variations could lie in the geographical origin of the cannabis plants, the conditions of plants storage, various parts of the plants in samples and the time elapsed between harvesting and chemical analysis.
INTRODUCTION
Cannabis (Cannabis sativa L.) is a plant widely distributed throughout the world and its cultivation is prohibited in most countries, including Serbia. The fibre-type plants are legally cultivated in some regions under specific permission.
The three main cannabinoids found in Cannabis sativa L. are the psychoactive Δ 9 -tetrahydrocannabinol (Δ 9 -THC) and the non-psychoactive cannabidiol (CBD) and cannabinol (CBN). The highest cannabinoid content is found in the resin secreted by the flowering buds of the plants. Δ 9 -THC, which is the main psychoactive constituent, is found in similar amounts in male and female canna- bis grown under the same conditions. It was shown that in the various parts of cannabis plant, the Δ 9 -THC content decreases in the following order: bracts, flowers, smaller stems, larger stems, roots and seeds. 1 Textile (fibre-type) cannabis is cultivated for a wide variety of hemp-based products, such as: edible seed oil, essential oils, flour, beverages (beer, lemonade and liqueur), cosmetics, lubricants, fuels and fibres for the paper and building industries. 1, 2 Resinous (drug-type) cannabis is illicitly cultivated for its psychoactive pharmacological action. 3 Since cannabis is most commonly administered by smoking or ingesting, the THC predominantly acts on the central nervous (CNS) and cardiovascular systems. Common CNS effects include euphoria, a sense of well-being, relaxation, tachycardia, alteration in blood pressure and hallucinations at high doses. 4, 5 For court testimonies and police authority purposes, seized cannabis samples, after chemical analysis, are classified into three chemical phenotypes: drug, intermediate and fibre-type, according to the Δ 9 -THC content and the Waller classification index, W, (Eq. (1)): 6,7
1. % Δ 9 -THC > 0.3 and W > 1; the plant is classified as a drug-type (resinous cannabis) and could be abused as a psychoactive drug; 2. a) % Δ 9 -THC < 0.3 and W > 1 or b) % Δ 9 -THC > 0.3 and W < 1; the plant is classified as an intermediate-type and could be abused as a psychoactive drug; 3. % Δ 9 -THC < 0.3 and W < 1; the plant is classified as a fibre-type (textile cannabis) and could not be abused.
It is necessary to emphasize that a low content of Δ 9 -THC (% Δ 9 -THC < < 0.3) in intermediate-type cannabis samples is not incompatible with their resinous character. As it is known that in these samples CBN, a degradation product of Δ 9 -THC, is present in a large amounts, the % Δ 9 -THC + % CBN would approximate the Δ 9 -THC content. When the Waller classification index is low (W < 1) in intermediate-type cannabis samples, the CBD content is high, which indicates that the samples originated from relatively young potent plant. 6 According to the law in European Union countries, the maximum permitted content of Δ 9 -THC in fibre-type cannabis varieties is 0.3 %. 8, 9 Based on the Δ 9 --THC content and the Waller classification index, forensic cannabis samples are differentiated into drug cannabis, if they are drug or intermediate-type, and textile cannabis, if they are fibre-type. This differentiation has great forensic significance in the classification of certain cases as a criminal action. The stems and seeds were manually separated from the dried plant material, leaving leaves, blossoms, small structural parts of the inflorescence and bracts. The resulting material was weighed and ground in a mortar. Each sample consisting of 50 mg ground powder was heated with 5 ml petroleum ether (boiling range 40-60 °C) at 60 °C for 20 min. 10, 11 After cooling, the petroleum ether extract was filtered and evaporated to dryness. The residue was reconstituted in 1.9 ml petroleum ether, 0.1 ml of epi-androsterone as the internal standard (IS) was added at a concentration 7 mg ml -1 in ethanol, 7 and a 1-µl aliquot of the resulting solution was injected into the GCD instrument.
Gas chromatographic analysis
The cannabinoid content (% Δ 9 -THC, % CBD and % CBN) was determined chromatographically using a G 1800 A GCD instrument, equipped with an HP 6890 autosampler. GCD is an advanced gas chromatography (GC) system introduced by Hewlett Packard in 1994. The GCD consists of a chromatograph, electron ionization (EI) detection system for m/z up to 425 and a data acquisition system. The EI detection system generates retention time, abundance and mass spectral data that are comparable with those obtained with a GC-mass spectrometry (MS) instrument.
The conditions for the analysis were as follows: column HP-5MS (30 m×0.25 mm i. d., film thickness 0.25 µm); injection port temperature: 250 °C; interface temperature: 280 °C; split mode: 1:11; oven temperature: initial, 50 °C; initial time: 0 min; heating rate: 25 °C min -1 , final temperature: 250 °C, final time: 10 min; helium flow rate: 1 ml min -1 .
Standard solutions
Stock standard solutions containing Δ 9 -THC, CBD and CBN at 1 mg ml -1 concentration in methanol, purchased from Sigma-Aldrich, Germany, were diluted with petrol ether and calibration standards were prepared at the concentrations: 500, 250, 100 and 50 μg ml -1 , containing epi-androsterone (IS) at a concentration 350 μg ml -1 .
RESULTS AND DISCUSSION
The major constituents of the seized cannabis samples were identified and quantitatively determined using a GCD instrument. The retention times of (Fig. 4) . The percent of drug cannabis varied from 69.2 to 100 % and that of textile cannabis from 0 to 24.6 % during 2008 (Fig. 5) . The results showed that the Δ 9 -THC content in the illicitly circulated cannabis slightly decreased from January until December 2008, as did the quality of the drug--cannabis. The reasons for the quality variations could lie in the geographical origin of the cannabis plants, the conditions of plants storage, differing parts of the plants in the samples and the time elapsed between harvesting and chemical analysis. The highest Δ 9 -THC yield reached in the studied samples was 4.633 %. and oxygen. 12, 13 Some investigators concluded that the concentration of THC in marihuana is not dependent on the local growing conditions, but on the seed from which it is grown. It was also observed that THC will eventually decompose to CBN and that the original amount of THC present in marihuana can be computed by adding the amount of CBN to the THC present at the time of assay. 14 By assaying marihuana for its contents of THC, CBD and CBN, a great deal of information can be obtained regarding the potential source of the sample, its potency as a drug and the approximate time since it was first processed. It would also follow that if many confiscated samples had the same concentration of THC, CBD and CBN, it would be likely that they came from the same source, which could then be sought as a distribution point.
Bearing in mind that seeds are freely transferred from one country to other, some investigators concluded that there is little valid basis for attempts to correlate the cannabinoid content with the country of origin and allocation of cannabis all over the world. However, Faubert Maunder 15 is of opinion that the presence of CBD and its ratio to Δ 9 -THC is useful criterion for indicating the country of origin if the gross appearance of the sample is taken into account. Some investigators found that plants that are drug phenotype generally originate from countries south of latitude 30 deg N. Plants that are fibre phenotype originate north of the same latitude. 14 Cannabis plant material appears on the illicit market in different forms (buds, kilobricks, marihuana and sinsemilla) and that reflects to some extent on its country of origin. The concentration of CBN is a good indication of the age of samples as well as the storage conditions, indicating either old plant material or poor storage conditions. Diagnostic tools that allow independent descriptions of the sources of cannabis are essential for unravelling market dynamics. 16 In this regard, Ritter 17 called for pursuing multi-disciplinary approaches to understanding drug markets. A no- vel forensic approach to understanding the cannabis market is the employment of stable isotope analyses of seized cannabis. Stable isotope analysis has the potential to improve significantly the understanding of cannabis trafficking because stable isotopes function as natural recorders revealing aspects of the geographic origin and growth environment of a plant. 18, 19 Based on the experience of some investigators, a concentration of THC in marihuana from 0.5 to 1.5 % can be considered as a "good" quality marihuana. If the concentration of THC is less than 0.5 %, the marihuana would be of poorer quality and cigarettes with a concentration of THC in excess of 1.5 % would be very good to excellent marihuana. Some attention must be given to the samples with THC content greater than 1.5 %. It is in this range that smoking marihuana can produce a diminution in the ability an individual to perform tasks requiring concentration, coordination and judgment. 20 
CONCLUSIONS
As cannabis is an illicit drug, it is only available to the public through illegal channels. Consequently, the chemical analysis of confiscated material is important for the understanding of the health problems to the public associated with the use of any form of the drug. The analytical data generated could be employed to show trends in increasing or decreasing potency, to help identify the country of origin whenever possible and to provide information for policymaking decisions at the national and possibly international level. In addition, the analytical data should provide information to the scientific community in studying health problems associated with cannabis use. Три основна канабиноида Δ 9 -тетрахидроканабинол (Δ 9 -THC), канабидиол (CBD) и ка-набинол (CBN) су идентификована и квантификована на GCD (GC-EI) инструменту у 280 узорака биљног материјала -канабиса, заплењених од стране органа истраге у Новом Саду 2008 године. Заплењени узорци су достављени Институту за судску медицину Клиничког центра Војводине, како би се извршила форензичка хемијска анализа узорака. На основу садржаја канабиноида у узорцима извршена је класификација канабиса на три хемијска фе-нотипа и диференцијација на канабис-дрога и канабис-текстилни тип, применом Waller-овог класификационог индекса. Наведена диференцијација има изузетан форензички значај у утврђивању извесних случајева као противзаконитих. Експериментални резултати у овом раду указују да садржај Δ 9 -ТHC-а у канабису на илегалном тржишту, благо опада у периоду од јануара до децембра 2008. године, а такође и квалитет канабиса типа дроге. Варијације у квалитету канабиса могу потицати од географског порекла биљки, услова њиховог чувања, 
